PCT 



§ tff y is b 




(si) m&&ftftm 

H01J 61/44 



Al 



(II) 

(43) S^M 0 



WO97/11480 



1997^3^27 0(27.03.97) 



(21) SEffilB#^ PCT/JP96/02618 

(22) SKffilfiB 13 8(13.09.96) 

(M) m&mr-fi 

#*¥7/242863 I995¥9J5 21 0(21.09.95) JP 

(71) tt*A <#S«r*<-t-'< , r«>«SS»wO^-C) 

(MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.)[JP/JPJ 
T571 ^RJffPWm^*nJtl006«ift Osaka, (JP) 
(72) 

(75) «^#/tiiRA (*Bi:o^TOfr) 
»*jEBiJ{SHIMIZU, Ma$anon)[JP/JP) 

T610-03 #fM*«fcB&fflia^*rtttteSU2~1-738 Kyoto, (JP) 

Oj **j£(YAMANAKA. Yasuhiko)[JP/JP] 

T573 XWim&i*<fim*ft\T B9#5-203# Osaka, (JP) 

**iEift{SAKAMOTO, Syouetsu)[JP/JP] 

T573 *B£fffft;frm#m* 5:12-24-20 Osaka, (JP) 

gfcf*J« -(TAKEUCHI, Tetsuji)(JP/JP] 

T610-03 Kf&^S^tPffliaar^^Mffil** Kyoto, (JP) 



(74) ftfflA 

#JI± feB3iEit(MATSUDA,Masamichi) 
T532 *RJff*IRm»l||Z*flK5TBl#3^ 
3r*BR£A^ Osaka, (JP) 

(81) rESS CA, CN, JP, KR» SG, US, (AT. BE, 

CH, DE, DK, ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL. PT, SE). 



(54)Tlt!t: LIGHT SOURCE 



(57) Abstract 

A light source for categorical color perception having such a feature 
that the light source mainly emits light having two peaks of intensity at 
530-580 ran and 600-650 nm and a correlated color temperature of 
1,700-6.500 K, and then, a DUV (distance from perfect radiator locus on 
UV-coordi nates) of 0-70, The surface color of an object illuminated with the 
light is categorically differentiated, namely, red, green, blue, yellow and white 
are perceived. 




> at Q2 as a* as 

X 

■< xm rat** of ohw tJBitf at t*m ^^^ 
tM light Nwrn »f Mki* tmwntlM 



BEST AVAILABLE COPY 



(5 7) mm 

lE-ftZmtftMcomW*: 5 3 0-580 6m]fc <fctf 600-6 50 [nm]fc^ 
^ y V7fti*<nWR&$a!& (correlated colour temperature) & 1700 — 65 

0 OOCk DUV (distance from perfect radiater locus on UV co-ordinates) 

. S(7)fe^O*^rf V */W£mM^mvh^ #x=f y #yl-£*fl5£(categorica 

1 colour perception) ffl^feJSL 



AL 
AM 
AT 
AU 
AZ 
BB 
BE 
B F 
BC 

U 

BY 
CA 
CF 
CG 
CH 
C 1 
CM 
CN 
CZ 
DE 
DK 



TA-/ = 7 

x<A-/< K* 
^A-¥- 

:/A<*-r • 7 T y 

*>tA— > 
dig 



EE 
ES 
F I 
FR 
G A 
GB 
GE 
GH 
GN 
GR 
HU 
I E 
I S 
I T 
i P 
KE 
KG 
KP 
KR 
KZ 
L I 
LK 



^A-^7 

¥=r 

B* 

* = T 



111! 



LR ^!/7 

L S i^y K 

LT !> h7~T 

L v 

MC 

MD *A-K'< 
MG 



ML 
MN 
MR 
MW 
MX 
NE 
NL 
NO 
NZ 
P L 
PT 
RO 



= » — - — 7 >" K 

#A- h#A- 

A' — 



RU 

so 

SE *?x— T> 
SG A> 
SI 

SK *c7T*7#|Qg 

SN ***fA- 

SZ ^7-/7> K 

TD -f-t-K 

TG h-^ 

TJ 

TM h/v? > =x * > 
TR hA-- 

TT h K • h^=f 

UA 

UG 

U S Jtg 

VN <?4=Y**U m 

yu ^.-^^ v trr 



WO 97/11480 



PCT/JP96/02618 



mm* 

KM 

881-St 

^^Ctt^SWH 0 9 1 m/WKiit5tOT2b5o 1>L ISEE* h V VJ±7 
l/-7frh<Dmt<0ftbA,i!& DfcfcPf If *v5 5 8 1-fcfc>*>«jt 

^ <r) , & (o . w (b) 

r-f/WS JjM'y-f xy^-7U^J (HD.Einhorn and F. D. Einhom, In 



WO 97/1 1480 PCT/JP96/02618 



herent Efficiency and Colour Rendering of White Light Sources. , I lluminat 
ing Engineering, P154, March 1967. ) r$?*— -f jrzfy-jlJ 
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of America. Vol. 62. No. 6, P814. 1972) -5 D 
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SSlO*^* ifc5|g^^»iSSffl*5 3 0-5 8 0[ran]*iJ:a 60 0 
~6 5 0 [nm] y ^ftrfetftfBKJfeigg (correlated colour temperature 
)i s l 7 0O~650 0D0, DUV (distance from perfect radiater locus on 
UV co-ordinates) 7 0T&3 r U 4>fc<tfc, ttJRUH4fe<B& 
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#0-7 ox-hz^tzimtu «aaw*®*artw)*.».*.* 

850*38$** xyfeSIiit <x. y) = a : (0. 

228, 0. 351). b: (0. 3 5 8, 0. 551), c= (0. 5 2 5, 
0. 440) d= (0. 453, 0. 4 4 0), e= (0. 285, 0. 33 2) 
OMmm^^Kh*). £fc£3§«fi?>*&B£ 5 3 0 ~ 5 8 0 QueI fc* 
tfc 6 0 0-6 5 0 Wfct LfciMtfci ^ i:SrW8i: t5 

m&<D^m\^ 7^7<Dft&ik xyfeSiiil? (x, y) = a: (0. 
2 28, 0. 351), b: (0. 3 5 8, 0. 551), c= (0. 525, 
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01 OttLAPirYOX^tifc^ 3 : STrof^y/flW^ 
01 liiLAP£YOXO7fc}|afc#0 : lOOOf^y/^M 
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iWjft**'** h-rt'WlMiirtt. 5 3 0-5 8 0 [nm]*5«trX 6 0 0-650 
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&*(rm%frh. &M<d*?3\) 4*&&>&»mhbbiite/M 

y|f y > 3 i/ ^ 1 2 #J (Boynton, R. M. and Olson, C X. .'Locating 

basic colors in the OSA space. Color Res. Appl. , Vol. 12 P94, 1987) 

v> a S V 1r— f- 2 7 J (Uchikawa, L and Boynton, R. M. :Categorical color 
perception of Japanese observers :Comparison with that of Americans, Visi 
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on Res. , 27. P1825. 1987) If) , 

Z<7\ » % f , ^ & % 0, 1 EflX'h*). Z<01 

1 fettachromatic colour terms (6, U> ^) t chromatic colour terms 

6 W. St 3fe VI) iZft&£tlZ>c Sfc chromatic colour terms*± 
£ fetCprimary colour (afc Ji, A W) t secondary colour Q^, g£ 565, #fc)K: 

7 =f y -fctt LT t±«|t WKStfe^fifeJxTfe I? primary colour? fc & 
ft, WCfcSo w*U£ ^<7>flb<7)secondary colour(7>feBc7)^x ^ ^ — tiprimar 

.toT^wii m. m % &£$mmm&<D*T*v*& 

»H.iSfeTfc5^ (R) , m (G) , W (B) mctl^< t<L2fe<75 
feW<7>^TOi:A/ifOfefi^*^i:1-57^K02fe&(Land , s work on tw 
o-primary color projections) t£t£tl>%>^ 

Laiul^Retinex^^«tS^^tf^©3JIfe^ ; ?:5oTV^< fct>> Hl£tt2£ 

3>M «3»*MBI-efc-5^i:VN5^aE^#ofclSttfe fe#*ttc.fcoTfcijg:£ 
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ZMctt LTT R - G 7k 2 &S#H»#if§to4§£, -^w^&^-f 
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5 5 5 [ran]*: 1 t L1t%&. *B*f6«JtC 0. 8 50_k£:Jfc< &&^##^t6fflT 
£ *3§Wtt7 ^-/ft&CTttBHfeiB&a* 1 7 0 0~ 6 5 0 0 [Kl DU V*s 
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<D&<mm&&^tzMz. &sm&Bm&o>ft^ 5 3 0 - 5 8 0 Mtmitn 

C^T, *IB§feiB&* s 1 7 0 0 DQSrTIsIS i: ew*x=f !J **fe*PX#»fe 
tit£< ft 9, *BB86iB£2 s 6 5 0 0 [K]^r_h@S J: 9 *ctBBa&®&&&£-T5 

%*^mbTzt&Mwm<DWt*'<9 hjvom&tfo ^^turii. 530 

-580 WfcJitX 600-650 CraGa>2»«C0«*^^^ h^a^rT? 
*>9, 7VT/^<7>«H£m#17 0 0~6 5 0 0Da DUV#0~7 0<B«i 
Hi: ft*. 

®^<D10lliift-CH*^-5«lHfi ^HW^>7^^C0*5iB (x, y) =a : 
(0. 2 2 8, 0. 3 5 1). b: (0. 358, 0. 55 1), c: (0. 5 

2 5, 0. 4 4 0) d= (0. 4 5 3, 0. 4 4 0), e: (0. 28 5, 0. 

3 3 2) &mL-CV^5. 
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B£EI 2 tf> C I E tOfS-^feteWiSffl* 1 *b&S Lfc. (COMMISSION INTERNATIONAL 
DE L CLAIRAGE: REVIEW OF THE OFFICAL RECOMMENDATIONS OF THE CIE FOR THE 
COLOURS OF SIGNAL LIGHTS, CIE TECHNICAL REPORT CIE107-1994) 

m(D$c£&>tk<D#m&fmiz.Lx^z>. tit, u»oafeMii7^y 

< A) , ( B ) <D&&&Lk£ *) t &&W \Z*&m <Wt&*Wtfe LttZ.kX\ 
WflWfcfoK ft • ft<r>&Jtb<D&%Mft (ANOMALOUS COLOUR VISION)ig|?38l0>_Lt£ 
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tLX. (ft 1 ) L a P 0« : C e, T bXTFZtiZ-tBXfytmommik 
(KITLAP tV^5) t. Ufc2) YaOs : E uT^^tlS-HRWWOH 

o MfiT^ 107 [Ww]t*> :n^^i^frffl K.m'&.*umt 

^fflftt)^W^i:$ix5fim^h!;^A7yy (LPS) 55CW 

ismm^m 109 [im/w]&j£»r*- a t>OT$>3. l^ll p s tm&ftzmt 
a % vi a KT-feSo ftts^t^-s^r^y-ti 

*mmwxix m, ft m, w, esrft(£Pssw*x=ry*y^jt(D*f*i:L/c 
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&MMfc£tixi>&\<\ wow. immmm&R9 ob, rio oo, r 

ll (W , R12 (W> *jh**t©*^:*Sl-<&flL 

c^era. sm^>fc ¥<ts«*si oM<D&M=?mt7<< 

2 &am&ik&7mifyizn\<\ at. w. *r, a ^fcw&afca^fc* 

Zffm&& : t(D&,<Dfl%.tLX'&&X£Z> • a c c e p t a b 1 e'^r^fit 
^fclfct, : g o o d"**lb"W^ : p o o r " (DR&MrfZ (SCALE CONSTRUCT 

ION) ©«fT?Sr*IWB (SENSORY EVALUTION) £-£ -5 (METHOD OF SUCCESSI 

VE CATEGORIES) LTfrfrfrfc. iO^tiEfc&tt. ^iSI&fM&R a X 

^5^Acceptability*iSWKfHffi^5¥}*^O^Ti!B^fc4>Om r>f 
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)V % *>f7V ^7 ^y'y-T V Vfl (W. G. Pracejus, Preliainiary Report o 
n a Hew Approach to Color Acceptance Studies. Illuminating Engineering, Vo 
L62.P663.1967) -*\ l*?- TV K T/D^ay JR1 5 

#J (R. M. Boynton, L. Fargo, B. L. Collins, Categorical Color Rendering of Fou 
r Comion Light Sources. .Color Research and Application, Vol. 15, No. 4, P222, 
1990 ) teZ&hZ) . 

ffi$&0>5 3 0-5 8 0[nm]:i3<fcO\ 6 0 0-6 5 0[inM»fc-5fc. 

3fefi Zomdb^t b/wMfr&ttf 5 3 0 ~ 5 8 0 W*S 6 0 0-6 
5 0 [no]tf) 2 HHfcTfc 9. 7 l/7jt&<D&m&l&&fr 1700-6500 [K]d>o. 
DUV*S0-7Of&5, 



WO 97/1 1480 PCT/JP96/02618 

-19- 

*aMft<D£5^ *$mmwfct. mmmm^cx, mm 
mc^msm<o^^x'ff>&<D^ic^x. 05, 06, 07. 08, 09, 

010, 01 l£fflv^i&W-f £. 
05J&»fc011l±. #^0Jfc*5V N T, LAPfcY0X*i*O7^O3©^H: 

fc, «f^fc*5t*5LAP*5J:tfYOXB; 5 30~5 8 0[nm]*3«t^6 0 
0 ~ 6 5 0 MfcSSft bT-* *q»t5^ft:«)-^T**>5. 

3 (05) ttLAPro*0*^T*»)» DUVH7 5 

4 (06) \*LAI>bYOX0>K%it9 3 : 7T'&*). DUVS6 0 

5 (07) tt:LAPi:YOX0Wfc$Jt8 5 : 15T*fc*), DUVf±4 3 

6 (08) {iLAPtYOXtf>3te3*afc7 6 : 2 4T^^ DUVtt2 7 

7 (09) ttLAPfcYOX0)ftjtOt6 8 : 3 2fS)0, DUVttl4 

8 (010) *iLAP^YOX«^H:4 3 : 5 7T'fc9, DUVIi-11 

9 (01 1) itYOX<Dfr<Dm&X'fa')s DUVt±-2 

X, zo>i/Z*i'—i'aV^'Z0>&&o>JLZ. ; kP&l>1t. 012. 
013, 014. HI 5*fflv^tlWWt*. 

012. 013, 014tt. £ii£»fcfeffl£ixS& * & 1ftf>&M 
fc, HiW*«:*fll*it**lifl»»ft3ll«. LT'Av^ H*-C#5 
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9. 3. m- Nl. 5, 7. 5R4/13. 5, ft: 5G4/8, *: 2. 
5Y8/12. 5, W: 7. 5PB2. 5/7. 5£&fflU KBBUfc-PV^TJi 

&6Ji#) 5. 5YR6. 5/1 2fc«tSttf>£:Lfc. 

0*<&#^7 7«3L*»<bll»fc, 3tt05, 4f*E6, 5tt®7, 6ttG98. 
7 tt® 9, 8 it® 10, 9tt011 <D3£fc7 ls7X<Dfm£ZkXtb*. 

&<7\ D 6 5 frfrjftftftD 6 5 «C^fe^%^i£«l$-frfcfel¥fiffiffl^3t7 ^ 

NxttitBE^hy^A^y/. NHi±te^hy ^A^vy, ex-l 
&%&x& *>. ffiE^- h y 9 A7 y^tts^T-fcs. tnt Hsemftoj!,*** 

*XttMK:l3VvC LAP fcYOXeBM*«fcTSbte7:^&^Lfc^ 
(NO. 3~N0. 9) IC*5V^T, *0>Jt*fc * 9 i¥fl5M<fc-f 5 DUV^5 
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HI 51*. 3Sil^K£ffl£*aiW>^«>^^ «fei:L-C*»^* 

r £T?H 1 6 IC LAPirYO X<7)3fc3Ut££;iTgt*v' UW>3^Lfc 

»>, ^CV^<^^LAP<7>^f^^>^<^^" cv> ' 5 ' 
Ell 6«)W-C»*tlfc*3J«DUV*«OOA-R :^t-Raillti^t: 
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WO 97/11480 PCT/JP96/02618 

-23- 

CroiBfl(5:i^> ^ffVjj^—*— 5 V^-C^P>tV^£«^Gamut area: Ga 

m#)Gz<r>m*m7rrz a 01 7fc*svvr. &&him^ 3**05, 4**0 6 

77/, 8 (±0 1 0O**7^. 9**01 lfl5*^7^"CS)S. D6 
fiEE^-hy^A^V^ NHtt. SJffi^MJ EX-Lti 

xi/>y^/^ 7—*— $ :/^$#«b*tfc£«#jGamit area: G a OMfo US 

£. H^^SfFfiSSr^^-frT^ftrs DUV^7 xflBfc-f ixfc^T- 
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^ 530-580 [nm]Oi^t&fflfc:^*Hf£& c f J -f 5 1t »7 >^<Mmfa±& 

ZZX\ LAPbY0Xmft<D%ftyV7'<7)mftlt&& 1 0OLAPi««S: 
<d>P,l 7 ©DUV 0&m3LX-mk&-&it®£KLWT. 2o<7>mte-?<D%. 
MLfti DUV<Dm<tb. &<D&Z&'$k^'&XV"&®X'%Z"b<»®&<D'&b 

DUV^0<?)1 O^^^yyttLAPtYOX^f-^^Sltji^l : 
2T?Jfc9, DUV##7 2tf>l 7<^t^7VyfiLAP irYOXcOt— ?5£&Jt 
jWBI 0 : IT'fcS. 

"fcl^" ~f^T-# 5 '£^^fc0##&&K<&T^5 OKt DUV#7 0«t 
9i5vM§£-T'fc9, DUV7 0UJLTT£«<c6fl5j!,^*WEdit5toi:^S 

&<DJfc5fsail : 2*^10: 1 tftf&HJi*?^ #^#fe^li£;WS£iE£ftT^ 
5«SIBi:S;c<5. *fc £<D**-CfcDUV*S0Tttfc< 0Srj®x7 OGHFTff 
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^matm^mm^tiM ltlap t yox <nmmx&*^%- sitfcis 

*nfc»U***tt LAPkY0X©H3teiW^ftSlC#5IMk1OWW«r 
#tf>**:«>^ LAPi:YOX«)iB3fcJt*««(bfcJ:fe-f. WEM**?^* 
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mw*^^&zft(»&&^^Tiimtmmix duv^i 0*^4 sag 
<, 0 * 9 *t < 7 0 OTicffflfcw* zmmtmE-t s r t am-cstus. 

imam 2 1 aasK^n 8«M^is^$n.fcMffl3te^i 90 
^18 *\ m&mitu 2 0 i #f*mi# 2 1 rat jl*.&v\ z. 

H«^mSr@2 1 tM2 2 fc^-To 
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u mZMt^<rmm*fLx. zzw&cs 

&,ft?V722te* *BB8fe2Bg#5 2 3 OOa-CJfcfl DUV(*6 3. 
2 3 tt*BK!feiag* s 4 8 2 0 [K]"Cfc *) DUVtt 5 1, S*f*7 2 4 tiffiSSSM 
3 7 0a]T*>9DUV«4 0. 1*^7^2 5 3 6 7 0[ 
9 DUVtt 2 3, ^2 6 ttffiHfeSiS** 3 2 6 1 [K3T*> 9 DU V 

r±i 4-e*>5. 

@2 1 c7)'fe^.' t 'u*-<n±mm<r>i&£*^*z> t. ^7^/2 4^ 

«»'^i:HlR« Sfcfc 2 6«LAPW«#«ni^***k 

^^*^^21»36-r5 b. 5 J^*6«IBBMail**3 500-4500 
CK]T-fc*3» DUV^l 0~4 5ifi#*\ ftfeWte*. LTit*'*^*^ 
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% 2 <nmtm*m 2 3 iz^t. 

m:y >7<7>m&i*. *mmi>*Wm<D4 0 5 [nm], 4 3 6 [nm], 5 4 6 [nm] 
. 5 7 8 &mjlct> h/Ufc^LT^S. iix<b£>l*k 4 0 5 [no], 4 3 6 

XTJ*<7Mmmfc-*9 f^#ftLfctro { «fc3) Y 3 Al s O, 2 : CeK 

2S rO • (l-n)P 2 0 5 -nBzOs : Eu), vy^>fHS^^*>C A7/M"a 
5?*— r*— h { tffc5) 3.5MgO -0.5MgF 2 • GeOz : Mn] . ttZ&lb 

t<iz at 3) <Dmm}m*8o%izmtz>. 
m^m 3 v>$8eM*mm- s. 024 t-«aaMffl3t3gt lt 2 WL&m&tM 

5 3 0-580 M<Wd^O«fiffl££5afc; LT^ Lfc 20 OH&tiffi 

m 6 o o ~ 6 5 o iwi<Dfmim<D$m*m *t<t cxm i-Ttt, nxhz. 2 
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2 2 <7>-^»«Sltt^ffi^«^ 5 3 0 [nnOOTt^W^^^^fe^^J^^ 

*:4 0 0 0DaELhWWUJ:5k«i:. l 9isJ:tf 2 0©effi<*>«*&^ 

u. (fcl2) (Sr.Ca.Ba) s (POO .CI = Eu, «fcl3)Sr 2 A 
1,40 25 : Eut^«3t^f^}gXt5ri:. HID7^-*5V>-C 

ttfe 1 9(^l«oafi«H5 3 0- 5 8 0 Wro^ittt«)iSii:±t»« 
2 0 <7>|£«U0ifcft«&a 6 0 0-650 Mo^^^ffiffl&EfcKSE 

*KH2 5«>(2 7>. (2 8), (2 9). (3 0>fc*4. 5. 6, TOftllM* 
» 4 <DH*tfH-Cfc 5 ( a ) tt. 5 3 0 ~ 5 8 0 M KB* If- * tt»o**** 
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3ME*B#£ < , *fc600~650 [im^Wt f - * £#o£5B£#¥fcitgrt s 2fe 

&6<DHi£0lJT*>Mc)t£ 5 3 0~5 8 0[nm]KMfttf--*£#o£ft{*as 
^ffiKJGft < > *fc60O~650[nm] \zWt *ft^mm&*ffl&itfc 

% 7 <nmmX'h 5(d) tt. 530-580 Cmn] £S§# If- * &|#o£ftfc*5 
«fct* 6 0 0-6 5 0Mfc«3tlf--^«ri#o*^oa^*T, 

So 

5 3 0~5 8 0Cm]fc|g3felf-^^l#o^ft:^ g Btt?S£!3&feffc s 2 ^^ 
3tt&{**fcfflU 6 0 0~6 5 0[nm]fc^e-*£#ojibfc#{£, ¥tflfB*s& 
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«©l»>*±*tt*W««l- 5 3 0-580 {j^Kmt \£- * 

(it6) (Ce, Gd, Tb 3 ')(Mg, Mn)BsOiB 
(i£7) (Ce, Gd)(Mg, Mn 8+ )BsO. B 
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£<z^^wtt*ttfc0M;:tt. mm «tl) Ut2) cnmtt (it 6) at 

2) <rm-er&&2bZ>. *.1t, WtX-9&&&5 3 0[nm]~5 8 0 Wfc*R£-T 

Hkit^^U^tr^tt^ 4 0 5 [raO. 4 3 6 Cnm]07kffiBB»<^Wfe^^ 

kf-*»ft*S6 0 0-650 [nm]K#£«#±83bfe#^ smSLWrn^^ 
«b8) Cas <PO«) s (F, CI) : Sb 3 *, Mn 8 ' 

^ £fc33§}fci&&tf>35m 5 3 0~5 8 0[nnG, *3j:tf. 6 0 0-6 5 OCnm] 
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HSr5 3 0~5 8 0[nnG. &£V> 6 0 0-6 5 0Wtt5. L^U COjfc 
^fea^(7)«5ffl*5 3 0-5 8 0Cima *3*tt 6 0 0-6 5 0WIC1)O/no 

HKfif]|:>^A7>fK7y7-K«In (W3§ft) -Tl (fUStf) -Na ( 

**u &&to&btLX. (ft9) Nal • AlCh^ «klO)CaIt 
ifct> ^-oHRW*^^^9WK7^Ci4. Sc-Na- (Th) 3M S 
*<7M. Ce-Na-Cs- (Sm) * (HWfc IX ZM***®*) ^Sm 
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m * <*> «6 H 

1. £fc5^ikg<^B£5 3 0~5 8 0[niD:t*5«fctX 600-650 [n 
m]fc^3k 9 ^ft&tf^tBH&M (correlated colour temperature) & 1 7 0 0 
— 6 5 0 0[£k DUV (distance from perfect radiater locus on UV ctnordi 
nates)* J 0~7 0T$>5-i:*4#§Si:U 'Ptt<bi* fflmmvfim&fitffiM 

SoteMViiT-* V ^^mii^n-^h^ Ut^O a/u&fci&teate 
gorical colour percept ion) ffiftigT-fc 5- b^^Lt^OtU, 

2. ifcS|g^iK€^!5ffl^5 3 0~5 8 0Cnm3*5j;tX 600-650[n 

7^^feC0*K8fe®«^l 7 00-6 50 0DQ, DUV#0~7 0 

Xte2I2ic<7>m 

4. t£BTH&#2 0 OMWTTfflv^ftSw LfcfMPS 3 f Sie 

5. 7^rf<D%&fo xyfeSttSlf (x, y)=a: (0. 2 2 8. 0. 
351), b: (0. 358, 0. 55 1), c= (0. 5 2 5, 0. 44 0) 
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d: (0. 4 5 3, 0. 4 4 0), e= (0. 28 5, 0. 3 3 2 ) (7>©HfCffl 
SixfcfKifcO. £.tzZmt&&<Dmm : k 5 3 0-580W, *5«fcl£ 600 
-650 Mfc^T V1tWRHMXt>Z> £ t ttmb-tZKMo 



6. ?>zfff)yt&1& xyfegigLhtix, y)=a: (0. 2 2 8, 0. 
3 5 1), b: (0. 3 58, 0. 55 1), c: (0. 52 5, 0. 453), 
d : (0. 2 8 5, 0. 3 3 2) <rmmim*tl1tWZh>9, Wt&<DlEJtZ& 
3te&gtf>«ffiffl& 5 3 0-580 [ma *3«fcUv 600-650 [nm]fc# LfcHW 



7. £fc£?g#:ilfcg0)i&ffl&5 3O-5 8 OWtsW, 6O0~6 5 0[n 
m]tc^ v vyftfetftflRteil&j&s 3 5 0 0-4 500 DO. DUV# l o -4 

8. ^^W±itS»^W«5H5r5 3 0-5 8 0Cn]D]^ilX 6 0 0- 
6 5 0 DnOfc^ 7 VT'y&tDVM&MB.it 3 5 0 0 - 4 5 0 0 Da DUV^ 

io-4 5x-hMmmwt7i/7 c xhzzk*<ffl!ib-rz>%m. 
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1 2. fflt¥— ^WL&i> l 5 3 0—5 8 0 [ran] fc#8E"f Sfbfefts 2&tK 
6 0 0-650 CnnO^#&-r fc tw^Mfifl® 3 0 

T<Dft±m&%&v&zztzm!Lbi-zm?m2, 3, 4, e, 83U49«aa 
(Dim. 

1 3. 5 3 0-5 8 0[nm]Ol63fe^-^^ 6 0 0-6 5 0 DnGOjKtetf 

14. I6*tr— ^J££tfS5 3 0-5 8 0[nin]fc#j£i"5£Wi* tvHT? 
9A«^Lfc«l^**-k««4:«il*«l 0, 1 2X*il 3Ifi*tf> 

1 5. fflb tT— ^ t&S** 6 0 0 — 650 [nniBtCiWt 4 53bfc#ti; WfV, 

fciyt(rc*5w4:&w«k-r5M3R«i i. 12x1*1 3 aaao**. 
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16. W&3§#£RiKLT> «t vmM:<m%fcmk1rZ>ikib&*lR7Ltz 
&#&fc-*-3§*#«2, 3, 4, 6, 8-1 5Wftlfrfrfem,<7>ytMo 
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